Chemotherapy induces alternative transcription and splicing: Facts and hopes for cancer treatment.
Alternative promoter usage, alternative splicing and alternative cleavage/polyadenylation (referred here as to alternative transcription and splicing) are main instruments to diversify the transcriptome from a limited set of genes. There is a good deal of evidence that chemotherapeutic drugs affect these processes, but the therapeutic incidence of these effects is poorly documented. The scope of this study is to review the impact of chemotherapy on alternative transcription and splicing and to discuss potential implications in cancer therapy. A literature survey identified >2200 events induced by chemotherapeutic drugs. The molecular pathways involved in these regulations are briefly discussed. The GO terms associated with the alternative transcripts are mainly related to cell cycle/division, mRNA processing, DNA repair, macromolecules catabolism and chromatin. A large fraction (43%) of transcripts are also related to the new hallmarks of cancer, mostly genetic instability and replicative immortality. Finally, we ask the question of the impact of alternative transcription and splicing on drug efficacy and of the possible curative benefit of combining chemotherapy and pharmaceutical regulation of this process.